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Abstract

The genes of interest were donated by a collaborator and were already in an expression vector
(Gateway System, Invitrogen, Carlsbad, CA.).
Utilized the Zymo Zippy® miniprep kit.
The transformation procedure is used to combine genes together in a competent cell in order to
analyze the products translated from the genes. The competent cells used are Escherichia coli that
have been chemically made competent. The genes in vectors or DNA are measured out to 2
microliters and added to 25 microliters of competent cells in a 2 milliliter microcentrifuge tube. The
cells are mixed by gentle swirling of the pipet tip and are immediately incubated in ice for 30
minutes. After the ice, the cells are heat shocked on a 42°C heat block for 30-45 seconds and
returned to ice. The cells need sustenance, so 250 microliters of NZY media is added to the
microcentrifuge tube. NZY media is made up of 10g of casein, 10g of NaCl, 5g of yeast, and 1
grams of MgSO4. Then there is a 1 hour incubation and shake period at 37°C. At this time it is
pertinent to remove any refrigerated plates or begin the process of making the plates. The plates
include 10 grams of casein, 10 grams of NaCl, 5 grams of yeast, 1 grams of MgSO4 and 10.5 grams
of agar (NZY media plus agar). The pH is maintained at 7.0. Also, the plates have an antibiotic
included in them depending on the vector of the gene. These antibiotics and concentrations are as
follows: pDEST17/Carbenecillin, 1µL/mL, pACYC/chloramphenicol, 1µL/mL, pCOLA/kanamycin,
5µL/mL and pCDF/streptomycin, 1µL/mL. The antibiotic is added to the NZY media and agar mixture
before the plate is poured and has solidified. After the cells have grown for an hour, the cells are put
on plates and spread by a hockey stick that is sanitized between each plate with alcohol and flame.
The plates are incubated overnight at 37°C.
The cells grown on the plates were cultured in 5 milliliters of NZY media and then brought up to a 50
milliliter culture. The cells were induced with 0.5mM IPTG and expressed at 16°C for 72 hours.
Performed hexane overlay.
The extraction procedure is used to prepare samples for the Gas Chromatography – Mass spectrum
(GC-MS) machine, which is where the products of the genes are identified. All tubes or round bottom
flasks were washed with hexane prior to use and allow drying time. The hexane layer of the sample
was removed and a rotovap or nitrogen tree was used to evaporate off the excess hexane. After the
excess hexane was removed, 1 pipet or 1mL of new hexane was added and mixed. The sample in
hexane was moved to a Gas Chromatography vial and labeled with the correct label.
The samples were run on the GC-MS and results analyzed.

Conclusion

TIC: Rv1086 and Rv2361c

• Mtb uses various gene combinations to make a decaprenyl
diphosphate-like product that is approximately 30 carbons
long.
• The products have different stereochemisty because they
are seen at different retention times on the GC-MS.
• The product from the gene combination Rv1086 and
Rv3383c was toxic to the cell. We were unable to obtain
data.
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Decaprenyl diphosphate is a glyco-carrier that is required for proper
assembly and attachment of sugar components in the Mycobacterium
tuberculosis cell wall
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Mycobacterium tuberculosis (Mtb) is an aerobic, gram-positive,
acid-fast bacillus. Mtb is passed from human to human via
respiratory droplets. It is usually a lung infection, but can as be
found throughout the body as disseminated Tuberculosis. Mtb
kills 1.6 million people each year and it is evolving into a more
deadly organism quickly. Current treatments are long and
ineffective because of the cell wall construction. The Mtb cell
wall is made up of mycolic acids, arabinogalactan and
peptidoglycan among other lipids.
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The solution to this problem is to create a treatment that
inhibits cell wall production. In order to accomplish this, the
pathways of cell wall construction need to be characterized.
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Mycobacterium tuberculosis (Mtb) has six genes, Rv0562,
Rv0989c, Rv1086, Rv2361c, Rv3383c, Rv3398, that encode
for related enzymes. These enzymes produce various prenyl
diphosphates (PDP), which are different sizes and
stereochemistry. The products of these enzymes facilitate the
production of cell wall components and PDPs assist in the
transfer of polysaccharides into the cell wall. The proteins
encoded by Rv0989c, Rv1086, and Rv2361c, make products
that elongate to form decaprenyl phosphate, which is the
natural pathway and product in Mtb; however, there are
alternative pathways indicating that Mtb can survive by
assembling its cell wall with different products. This
experiment identifies alternative natural pathways, which could
identify enzymatic antibiotic targets. Escherichia coli is utilized
to express the Mtb genes in non-native sequences and assess
the production of novel PDPs. The products were harvested
from lysed cells and analyzed via GC-MS and TLC against a
background E. coli metabolism.
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• Use analytical TLC to determine product molecular weight
• Submit purified products for MALDI-TOF MS analysis
• Analyze the results of the genetic knockout experiment to
ensure the results are the same
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Previously, one pathway for cell wall assembly has been
characterized. This pathway requires the formation of the
prenyl diphosphate (PDP) decaprenyl diphosphate (2).
However, PDPs are used throughout the process of
constructing the cell wall, respiration, and are essential in the
survival of Mtb. There are five characterized enzymes
responsible for the synthesis of PDPs (3). The PDP products of
some genes are known, see right.
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Genes can use various precursors to make their product, for
example, Rv2361c can use the precursors provided by
Rv0989c or Rv1086 (2).The identification of products from
gene recombinations would subsequently identify alternative
pathways that Mtb may use to synthesize its cell wall.
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Recombine genes with known products in E. coli competent
cells in order to identify novel PDPs.
Use GC-MS and TLC to identify products.
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